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Abstract
Patient behaviorsare affected by so many factors that
makes it is not easy to describe by simple measures.
Our approach bases on finding association rules,
which is widely used in marketing to identify their
customers. We found rules describing complex patient
behavior from huge claim dataset and we grouped
them into several groups for a better understanding.
Background
Utilization of health resourcesis of interest from both
medical and health policy perspectives. Several
studies have found that most visits are made by a
small number of patients who consume most of the
resources available through the physicians[l]. A
certain patients who are characterized by changing
their medical sources frequently are called
“doctorshopping patients”. “Doctor shopping”
behavior has aroused great attention because there are
lots issues behind this phenomenon. People tends to
be shoppers because of various reasons such as simply
their own persona characteristics[2], seeking for
drugs[3], looking for second opinion[4], poor health
care quality[5], moral hazard induced by health
provider, and so on. Besides of several unavoidable
interviewing error or bias introduced by traditional
guestionnaires, we look for interesting patterns among
the complex behaviors recorded in the national wide
health insurance data. We not only identify these
patients but also outline the patients by profiles.
Method

Sour cing and preprocessing the data
Patients with annual visit to medical center counts
greater than two were selected for our study. Three
data models: Demographic data, Transactional data,
and Relation data are aggregated from national
health insurance claim database. All numerical
attributes such as age, payment, annual visit count,
annual hospital count...etc are discretized according
to their distribution density. Records with poor
quality are processed as well. Patients who had
visited more than two hospital because of the same
episode are classified as Shoppers.

Findng Emerging Patterns
All visits made by shoppers are separated from
non-shoppers. We find all emerging patterns with
support equals to 1% in shoppers’ visits. Emerging
patterns threshold are set to 2.5 as suggested by/[6].

Evaluation of discovered rules

Mined rules are grouped as “rule cover’ to ease
interpretation[7]. We verified mined rules by
logistic regression model.

Results

Among 50,000 patients, more than 10,000 “behavior

rules” are mined. We successfully prune those rules

into a manageable size by using post process
technique.

Our exploratory shows that out-patients in Taiwan

utilize their health service very subjectively. They

would visit one department of hospital whereas
another department of other hospital.

Some factors affect shopping behaviors such as age,

sex, rate of utilization, chronic diseases, mental

disorders and so on are compatible with existing
studies. Emerging patterns show more complex
conditions than traditional regression technique, those
might provide interesting hidden insights of visiting
behaviors.

Conclusions

Here we applied the standard data mining technique

of association rules as a basis to explore patient visit

data. We are able to see the real things in both detail

and general levels. We think methods of this type

could be useful in exploring in public health systems

those fields concerned about complex behaviors. The

techniques that we used here could readily be

improved as new algorithms are devel oped recently.
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